The putative iron-responsive element in the human erythroid 5-aminolevulinate synthase mRNA mediates translational control.
The 52-nucleotide 5'-untranslated region of the human erythroid 5-aminolevulinate synthase mRNA contains a 28-nucleotide iron-responsive element-like stem-loop motif. We fused the 5'-untranslated region upstream to the coding sequence of the human growth hormone cDNA. A chimeric construct containing a mutated variant of the presumptive iron-responsive element was similarly synthesized. Translation of the wild type chimeric transcript was markedly repressed (approximately 95%) in rabbit reticulocyte lysates as opposed to the mutant. Both transcripts translated with comparable efficiency in wheat germ extracts. Purified placental iron regulatory factor selectively and markedly inhibited translation of the wild type chimeric transcript (> 90%) when tested in wheat germ extracts. By contrast, translations of either the mutant chimeric transcript or other control mRNA species were unaffected. The proximal position of the iron-responsive element relative to the cap site was shown to be important for translational control, in vitro. Our studies suggest that interaction of the iron regulatory factor with the iron-responsive element sterically hinders formation of the preinitiation complex, resulting in translational repression. Thus inactivation of the repressor protein by critical levels of iron or heme would trigger translation of this mRNA in erythroid cells. Consequently, protoporphyrin and heme synthesis would be subtly coordinated with iron supply.